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(57) Abstract 



This invention relates to a method for treating 
pathological conditions of tissues with non-coherent 
radiation, wherein a periodic infrared irradiation is 
carried out for 1 to 20 minutes at a radiation power 
density of 50 to 300 MW/cm2 over 1 or 2 days while 
taking into account the time for stopping the pain 
syndrome during healing of said tissues. Irradiation is 
performed above a section of the skin which is located 
above the organ responsible for the spreading of the 
disease triggered by a rupture in the exchange, 
fermentation and regeneration processes in the tissues. 
Hie radiation has a wavelength of 1 to 56 pm as a 
function of its linear polarisation and time modulation 
which are selected according to the type of disorder. A 
device receives an electric control signal for a control 
system (2) from additional power sources and adjusts the 
corresponding characteristics of the radiation emitted 
by a light emitter (3). The radiation source is previously 
calibrated according to the density of the radiation flow. 
The light emitter (3) may consist of a wide-band 
semiconductor silicon luminescent diode with a 
wavelength of non -coherent infrared radiation between 
1 and 56 urn and an ultra-shallow p-n junction. The 
power source (1) is connected along the plane (a) of the p- 
n or n-p junction and ensures current flow through the 
doped p-n or n-p junction. Hie control system (2) 
comprises leads (c, d, e) for additional sources of 
electrical field, said leads being connected to the 
luminescent diode so that the field will act along the 
plane (a) of the p-n junction and prevent backward or 
direct displacement on said p-n junction. 
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M306pCTCHHe OTHOCHTCfl K MCAHUHHe , H npCAHE3H3HCH JXJXA JieHeHK* 6GJie3HeH, HpH 
KOTOpblX HMWOT MCCTO HSpytUCHHfl OOMeHa BCLUCCTB, OCJiaOJieHHe (JjCpMeHTaTHBHWX 

npoucccoB, HapyuucHHe pereHepaTHBHOH (feyHKUHH nopaxeHHbix ncaHeu. 

Cnoco6 JieseHHfl HcxorcpcHTHUM KUiyneHHeM n a tojiofh hcckhx coctouhhh TKaHefl. 
BicnioHacT nepHOAHHCCKoe o6jiyHCHHc HH^paKpacHUM mnyneHHeM b TeneHHe 1-20 

MHHyT npH lUlOTHOCTH MOIUHOCTH H3JiyHCHMjI 50-300 MBt\cm2. 

ricpHQAHHHOCTb o6nyMCHHJl Bbl6HpaCTCJI HepC3 1 HJIH 2 AH* M yMHTblBaCT BpCM« 

* KynKpOBaHHfl 6ancBOro cHHApoMa npn 3axHBJieHHH naTonorHHeciCHx TKaHeft. B 
npcwioxcHHOM cnoco6e o6jryHCHHc B^nyr Hajx ynacntOM koxh, pacnojxoxteHHbiM Haa 

OpraHOM, OTBCTCTBCH HUM 3a npOTCKaHHC 60Jie3HH, npHHHHOM KOTOpOH fiBHJlOCt. 

HapytneHMe oomchhux, 4>epMeHTaTHBHbix h percHepatHBHux npoueccoB b tkbhsx. 

H3JiyHCHHCM C AJIHHOft BOUHbl B AH8na30He OT 1 AO 56 MKM B COMeT3HHH C en> 

JtHHeftHOH nojuipmauHefi h bpcmchhoh MOAyJiauHeft. B cnoco6e HcnojibayeTc? 

COHCT3HHC JJJIHH BOJ1H B 3SA&HHOM AHana30He, a TaKXe BBCAeHHe JIHHeftHOM 

nojupHsauHH h BpCMCHHOfi MOAyroiUHH Bbf6iipaK>T c yMCTOM xapaicrepa 3a6oJieBaHH«. 
ITnoTHOCTb MOiUHOCTH H3JiyH€HHn Bbi6HpaioT c yMCTOM xapaicrepa 3a6ojxeBaHHJi. 
ycrpoficTBO nosBOJUier npH noAane Ha Hero ynpaBJWOmero ajxeiopHqecKOro cnrHana 
CHCTCMU ynpaaneHHa (2), KOTopuH noAaercji c AonojiHHTejibHbix hctohhhkob nHTaHHfl. 
o6ecneHHTb xapairrepHCTHKH HSJiyneHH* CBeroBoro H3JiyHaTenji(3) coOTBCTCTBy loin He 
TpeooBaHHJiM neneHH* c aocthxch h eM MaKCHMajibHoro JieneoHoro 3(J)(J>eKTa. 

HCTOHHHK CBCTOBOrO H3JiyMeHKfl npeABapHTCJIbHO OTKaJIH6pOBaH B 3aBHCHMOCTH OT 

ruiOTHocTH noTOKa H3JiyneHHa. B ycrpoHCTBe b Kanecm wuiyHaTeju (3) HcnojMOBaH 

UJHpOKOnOJlOCHblfl nOJiynpOBOAHHKOBUH KpeMHHeBblH CBeTOAHOA c 

xapaKTepHCTHKaMH juxhhya bojihw HexorepeHTHoro HH^paxpacHoro icuiyMeHHa b 
AHanasoHe or 1 ao 56 mkm. ocHOBaHHbifi Ha CBepxMenKOM "p-n n nepexoAe. Hctomhhk 
nHTaHHJi(l) noAKJnoHeH BAOJib ruiocKOCTH (a) " p+n M hjih **n+p M nepexoAa h 
o6ecneHHBaeT nporeKaHHe roxa BHyrpH jierHpoBaHHofi "p+n" hjih 44 n+p" oojiacm 
CHcreMa ynpaBiieHH*(2) HMeer noABOAbi (c.d.e) aim AonojiHHTejibHbix hctohhhkob 
3JieKTpH Hecxoro noju, npHcoeAHHeHHbie k CBeroAHOAy t3khm o6pa30M, mto 
anexTpHHecKoe none BOSAeftcrByeT BAOJib ruiocKocTH(a) "p-iT nepexoAa h 
o6ecneHHBaeT h3jihmhc o6paTHoro h npsMoro CMemeHH* Ha 

"p-n" nepexoAe. CHcreMa ynpaaneHH«(2) ynpaBJweT cneicrpajibHbtM AHanasoHOM juihh 
bojih cBeTOBoro H3Jiy4eHH«, creneHbio hhhchhoh nonxpHsauHH m mbctotoh bpcmchhoh 
MOAyJWUHH. CHcreMa ynpaBJieHH*(2) B03AeficTByeT Ha cbctoahoa 3JieicTpHMecKHM 
nojieM, noABeACHHbiM c noMoujbio noABOAOB(c,d,e) ot AonojiHHTejibHbix 
hctohhhkob. BenHHH Ha 3JieKTpHMecKoro nojw Bbi6paHa c yneTOM xapain-epa 
3a6ojieB&HHX. 
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CnOCOB JIE^EHH^I HEKOrEPEHTHbIM H3JIYHEHHEM 
nATOJIOrHHECKHX COCTOJIHHfi TKAHEfi H YCTPOflCTBO J\JW ETO 

OCYIMECTBJIEHHJL 

OEJIACTb TEXHHKH 

Tpynna H3 o6peT€H m m othochtc* k mcamuhhc , npe^HasHaHeHHOH ah» jichchhji 
6ojie3Hefi, npH KOTopwx mmciot mccto HapyuieHH* o6MeHa Bemecre, ocna6jieHHe 
4>epMeHTaTHBHbix npoueccoB, HapyuieHne pereHepaTHBHoii cJ>yHKi|HH nopaaceHHbix 
TKaHeii. Cnoco6 JieneHH* npM Men acrca jw* TepanHH peBMaTOHAHbix apipHTOB, 
aHrHonaTOHecKoro CHH/ipOMa npH caxapHOM AHa6eTe, *3Bbi acejiyzuca h 12-nepCTHoii 

KHLLIKH, napa^OHT030B H fiapaflOHTHTOB, OXCOrOB, npM peMHCCHH nOCJie MeCTHO- 

njiacTHHecKHx onepauHH Ha jume h mohcct 6biTb McnoJib30BaH npw JieneHMH apymx 
6ojie3Hefi roro ace KJiacca. 

n PEflUI ECTB Y lOILJH fi yPOBEHb TEXHHKH 

H3BecTeH cnoco6 JieneHH* /Ufa6eTHHecKOH aHreonaTHH hhkhhx kohchhoctch ( RU, CI, 
2049500, 27.12.95 r.), npH kotopom ocymecTBJweTca bo3acmctbhc Ha KpoBb mctoaom 
BHyipeHHero o6jiyMeHHn HH3 KonacroTHbiM HH(J>paicpacHbiM H3JiyneHHeM. H3BecTeH 
cnoco6 jieneHH* caxapHoro flHa6era ( RU, CI, 2018329, 30.08.94 r.) Oh Hcnonb3yer 
KorepeHTHoe H3JiyHe H He h oejiy^eHHe Beae-rcu HenocpeacTBeHHO hchakoh 
cocraBJifliomeH KpoBH. 3aecb ocymecxBJweroi B03aeiiCTBHe HenocpeacTBeHHO H a KpoBb 

BHyTpCHHHM o6jiyHCHHGM, HTO He flaeT B03MOHCHOCTH B03 CTBOB aTb H3 

c|)H3HOJiorH4ecKHe npoueccbi b KJiencax jKanen hjih 3to bjihhhhc aBJiaeTaca 
onocpeaoBaHHUM Me pe3 psw HeKOHrpojiHpyeMbix ^aicropoB. KpoMe Toro BOSfleiicrBHe 
Be^erca KorepeHTHbiM HH(J)paKpacHbiM H3JiyneHHeM, hto CHHtfaer npOHHKHOBCHHe jiyna 
BHyrpb. ncaHCH h aejiaeT B03^eifCTBHe MeHee opraHHHHWM jinx crpyioyp TKaHeii, a 
cjie^OBaTejibHO 6ojiee wecucHM. 

H3BecTHo ycrpoHCTBO m* JiojcaabHoro o6mero HarpeBaHHfl xejia (GD, C, 4113803, 
1994 r.), KOTopoe Hcnojib3yeT rjiy6oKoe npoHHKHOBeHHe HH(|)paicpacHoro H3jiyHeHH* b 
tcjio tienoBeica. OflHaico jienamHH 3(|H|>eKT o6ecneHHBaeTca 3 a chct noBbiweHH* 
TeMnepaTypw TKaneH, a 3to ophboaht k nOBbimeHHOMy Heiq>03y b ncaHjix npM 
npouecce saacHBJieHH* h hx BbicyuiMBaHHio, hto cnoco6cTByeT BTOpHHHOMy 
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BOcnajiHTCJibHOMy npoueccy m bhocht AonojiHUTenbHbiH (Jmicrop pwcxa npM 
pacuiHpeHHH cocyaoB npH naTOJiorHHecKHx M3MeHeHH*x ncaHeH. 

H3BecreH cnoco6 nen&iH* KoacHbix paH (RU, CI, 2032432, 10.04.95 r.) npM KorapoM 

5 OCymeCTBJIHeTCH B03ACHCTBHe MOHOXpOMaTH3HpOB3HHbIM CBCTOBblM nOTOKOM B 

KpacHOM /iHana30He ajihh bojih b h MnyjibCHOM peacHMe. OjEiHaKO MMnyjibCHbiH p«khm 
wcnoJib3yeTC)i b orpaHMseHHOM Anana30He juihh bojih , B03AeHCTBHe ocymecTBJwercfl 

CBeTOM C AJ1MHOM BOJIHbl OT 0,6 RP 0, 69 MKM H C flOHHXCCHHOM nJlOTHOCTbK) MOIUHOCTM 

H3nyieHHfl, cocTaBJiJUomeii 5- 10 t\cm2. 3to He AaeT jiene6Horo 3(J><|>eKTa b othouichhh 
10 Bcero Kiiacca 3a6ojieBaHHH ( conpoBoacnaiomHxai HapymeHHeM o6MeHHbix npoueccoB. 

H3BecreH mhofobojihoboh mcahumhckhh Jia3ep ( US, A, 5304167, 19.04.94) , b 
KOTOpoM Hcnojib3yeTC5i Merofl reHepHpOBaHHa nepBoro Jiyna HMnyjibCHOif 

3JieKTpOMarHHTHOH 3HeprHH H BTOpOrO Jiyqa C AJIHHOH BOJIHbl B bhahmoh Hacro 

15 onTHHCCKoro cneiopa, KOTopwe oAHOBpeM eH ho b 03 Ae ft ctb y k>t Ha ncaHH.Ho b AaHHOM 
H3o6pereHHH Hcno;ib3yioT 3HeprHK> bojih aji* xnpyprHsecKoro BMewaTejibCTBaio, a He 
/ma TepanwH. 

M3BecreH annapaT ajih Tep m octh m yji a uh h (RU, CI, 2045969, 20.01.95 r.), KOTopbifi 
B03AeficTByeT Ha ncaHH HH(J)paKpacHbiM H3jiy*ieHHeM c uenbio cth m yji HpOB a h h a 
20 npoueccoB b ncaHax , ho Hcnojib3yeT npM 3tom TepMHqecicyio CTHMyjuiUHio. 

H3BecreH cnoco6 CTHMyjiHpoBaHHJi 6HOJiorHiecKH aKTHBHbix tohck (RU, A, 93003767, 
27.07.95 r.). 3tot cnoco6 Hcnojib3yeT HH<}>paKpacHbiH AHana30H ahhh bojih ajih 
CTHMyjMUHH npoueccoB b opraHH3Me, Hcnojib3yercji jui* Jiymiieif npoHMijaeMOCTH nepe3 
25 KOHcy aroro H3jiyHeHHfl, ho o6jiyqeHHe Be^ercji b AHana30He a^hh bojih ot 0,8 ao 3 
mkm h pacnojiaraerca He HaA opraHOM, KOHTpoJinpyiowHM TeneHHe KOHKpeTHoro 

3a60JieBaHHK, a HaA 6HOJIOrHHeCKH aKTHBHblMH TOHKaMH, KOTOpbie BJIH5UOT Ha 

4>yHKUHOHHpoBaHHe Bcero opraHH3Ma b uejiOM 6e3 yneTa KOHKpeTHoro 3a6ojieBaHHH. 

30 H3BecreH cnoco6 npeicpaiixeHHfl KpOBOTeneHHJi y 6onbHbix reMO<J>HJiHefi (US, A, 
♦5161526, 10.1 1.92 1994r.) , npM kotopom npHMeHaeTai 6HOCTHMyjumMJi nopaaceHHbix 
ynacTKOB Mbiuiubi m cycraBa nyHKOM CBeTOBoro H3JiyHeHHJi. OAHaKo 3tot cnoco6 
Hcnojib3yeroi TOJibKO jui* ocraHOBKH KpOBOTeneHHJi h yjiynujeHHa CBepTbiBaeMocTH 
KpOBH h npHMeHfleT A"ana30H ajihh bojih ot 5 ao 1,1 mkm h He o6ecne4HBaeT 
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10 



15 



3(|K|>eKTMBHOCTH jieneHHii no KOMnjiexcy mc/wuhhckhx noKa3a-rejieM npH bccm KJiacce 
paccMaipHBaeMbix 3 a6ojiCBaHH it . 

H3BecreH cnoco6 B03^eficTBHa Ha 6HOJionmecKHe o6beKTbi (RU, A, 93015098, 
10.09.95 r.) f npH kotopom Hcnojib30BaHbi m ojiyjiHpo b a h h bi e 3HeproHMnyjibcw, 

HanpMMep, HH(|»paKpaCHbIX Jiyqefi, W* OOTHMH3aUHH <J>yHKUHOHHpOBaHH* 

3HeprHTMHecKOM CHCTCMbi 6HOJiorHHecicoro o6beKTa, B03fleifCTByioiuHx Ha o6jiacrb 
6onbHoro opraHa, ho aaHHwii Mero/i He crraBHT CBoeii 3a^aMefi B03AeficTBHe Ha 
npoueccw o6MeHa BemecTB, cj) ep m eHTaTHB h u x h pereHpaTHBHwx npoueccoB b ncaHJix 
nepe3 B03AeficTBHe Ha pacrpoHCTBa KanHJwpHoro KpoBoo6pameHH» b TKawtx, 
cocyflHcroro KpoBOo6pameHHji, JiHM<J>oo6pameHHK, Ha 3aMeaneHHe Toica KpoBH, Ha 
3aMe/uieHHe OKHCjiHTeJibHo-BOCcrraHOBHTejibHbix npoueccoB, KOTopwe 

COnpOBO)KaaiOTC)l <J>yHKUHOHaJIbHWMH H aHaTOMO-MOp(j)OJIOrHHeCKHMH H3MCHeHH5IMH b 

cipyxTypHbix 3JieMeHTax tkbhch Bcex bhaob. KpoMe toto pesyjibTaraBHocrb 
B03AeHCTBHJi He o6ecne«iHBaeT noBbiiueHH* 3<|><|>eKTHBHocTH jieneHHii c ynenoM 
onTHMajibHoro JieHe6Horo 3<J>cj)eKTa npH 3a6ojie B aHHJix, npHHHHOH KOTopwx flBJuerai 
HapyuieHHe npoueccoB o6MeHa BemecTB, $ep m eHTani b h bi x h pereHepaTHBHbix 
npoueccoB b tk3hjix. 

HaH6ojiee 6jim3khm k npe^jiaraeMOMy cnoco6y JieqeHHa jiBJiaeTc* cnoco6 JieneHHa 
»3bw rcenywa h /u*eHa,auaTHnepcTHOH khuikh ( RU, A, 940 1 9587, 1996 r.), 
BKjuoqaiomHH oGjiyneHHe noparceHHoro ynacnca cjihsmctoh HHcfrpaicpacHWM 
H3Jiy«jeHHeM nepes ynacroK kohch npn hjiothocth moiuhocth HSJiyneHHa ot 50 no 300 
mbt\cm2 b reHene 1-20 MHHyr. O/waKO 3(J4eicTHBHOCTb jieHeHH* np H 3tom Meixw 
3HaHHTC/ibHO HHxe, t.k. oGjiyneHHe Be^erc* H epe3 ynacroK ko>kh, panojioaceHHbiii 
Henocpe.acTBeHHO Ha* nopaaceHHWM ynacTKOM cjihshctoh, hto He no3BojiaeT nojiyHHTb 
HaH6ojiee 3<J><J>eicTHBHoro B03/ieiicrBHJi Ha npoueccw o6MeHa BemecTB, 
(J)epMeHTaTHBHbie h pere H epaTHBHbie npoueccw b tk&hrx. HsjiyneHHe HMeeT fljiHHy 
BOjiHbi b wanasoHe ot 7 no 25 mkm, npH aaHHOM cnoco6e BosaeHcrBHH flocTMraeTC* 
JieHe6HbiM 3<j)(J)eKT npn 6oJibiueM KOJUiHiecrBe ceancoB oSjiyMeHHH, ocraiOTCH 
no6oHHbie ocjio*CHe H H* b bhjic HeicposoB TKaHefi, otckob, hto noHnrcaer 

3<|)(t)eKTHBHOCTb MCTOAa JieneHHH H npOHBJWeTCH B HOHMHCeHHOM B03£(eHCTBH H H3 

npoueccw pereHepauaH ncaHH, <f>epMeHTaraBHbie npoueccw b tkmax h CKopocrw 
o6 M e H a BeiuecTB, nocKOJibKy He saaeiicTBOBaHbi bo3mo*hocth caMHx TKaneBwx 
CTpymyp npH oahobpcmchhom BOsaeHcreHH no Bcefi M acce M3 -3a He/u>CTaT0HHoro 
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npoHHKHOBeHHfl H3Jiy4eMW. A TaiOKe He o6ecne4HBaeTca 3(}>(J)eKTMBHafl aicniBH3auMii h 
onTHMM3auH« npoueccoB b ncaHHx b 3aoncHMOCTn ot BH&a TKaHeti, pacnoJio)KeHHH 
nopa)KeHHbix ncaHeii - noBepxHOCTHbiH cnoii hjim niy6HHHbiH, a TaKHce ot bhjxsl 
3a6o^eBaHH5i. 3to npHBOAHT k noBbiuieHHOMy pHCKy peue^HBOB, ocjiojkhchhh, a Taioice 
5 laMtjuieHHH npoueccoB 3a)KHBJieHHA TKaHen, nocKOJibxy ycneBaiOT pa3BHTbca 
no6oMHbie HOKe^aTenbHbie 3<|><j>eicTbi Tuna - HeKpo3, o6pa30BaHHe icejiOHAHbix py6uoB 
h OTeKa ncaHeH. 

H3BecTHO noji>ipH3auMOHHO-ceneKTHBHoe Jia3epHoe 3epKajio (RU. CI, 2034318, 
10 27.04.95 r.), MMeiomee MHorocjiOHHoe AH3JieirrpH4ecKoe noKpbmte, HaHeceHHoe Ha 
onTHnecKyio noAJioaocy, oho o6ecne4HBaeT nojwpH3auHio H3Jiy4eHH>i, ho nojiyneHHoe 
ot apyroro HcroHHHKa, 4to He AaeT bo3mo)khocth peryjiwpoBaHHfl xapaicrepHCTMK 
I10JI5ipM3aUHH c nOMOlUblO AaHHoro ycrpoHCTBa. 

15 H3BecreH cnoco6 (JmjibTpauHH onTHiecicoro H3Jiy4eHHa (SU, CI, 1810868, 

23.04.93 r.), cnoco6 Hcnojib3yeT JiHHeiiHyio nojuipH3auHio cBeTa, no3BOJiJieT oTpe3an> 
AnHHHOBOJiHOByio Macn, H3Jiy4eHHH h njiaBHo MeHiiTb rpaHHHHyio nacroTy 
nponycKaHHA, ho He o6ecnenHBaeT JiHHeiiHyio noJwpH3auHK> H3Jiy4eHH*i, b coMeTaHHH c 
Tpe6yeMOH ajihhoh bojihm H3jiyieHHH, KOTopaa 6yaeT peryjiHpoBaTbca b 3aBHCHMOCTH 

20 ot nocTaBjieHHoft 3a,aa4H. 

H3BeCTHO yCTpOMCTBO AJI* JieHeHHH (J)H3HHeCKHX HeflOCTaiXOB KO)KH (US, A, 5320618, 

14.06.94 r.), KOTOpbiii H3Jiy4aeT nyjibcupyjomee H3JiyieHHe, o/maKO b HeM npuMeHeH 
npeo6pa30BaTenb ajihh bojih, KOTopbiii He yiHTbiBaeT H3MeneHHe AJiHHbi bojihu h He 

25 HMeeT B03MOXCHOCTH BbipattaTb OnTHM£UIbHblH pe)KHM B03£eHCTBHfl H3 COHeraHHfl 
AJIHHbl BOJIHb! H BeJIHHHHbl nyJlbCaiJHH H3Jiy4CHHH. 

H3BecTHbi BbiC0KO3HeprHTH4ecKMe CBeroAHO^bi An* <J>oTOflHHaMH4ecKOH Tepannn 
( PCT, WO, Al. 93V21842, I993r.). npeAnoxceHHbie cnoco6 h ycTpoHcreo w* 
aKTHBH3auHH npH <J>OTOflHHaMH4eeicoH TepanHH HcnoJib3yeT H3Jiy4eHHe moiuhwx 
30 CBeTOH3Jiy4aiomHX ahoaob b onpeAeneHHOM Bbi6paHHOM cbctobom AHana30He. OAHaKO 
MOHHTopHHr napaMeTpoB CBeTa ocymecTBJiaerca 4epe3 cnoacHyio cxeMy o6paTHOH 
CBH3H, 4to He no3BOJi«eT y4HTbiBaTb xapaicrep 3a6oJieBaHH». 

H3BecTHa peiueTKa-nojwpH3aTop,( SU, CI, 1781659, 15.12.1992) ocymecTBJiaiomaa 
35 noji)ipH3auHio b uiHpoKOM Anana30He ajihh bojih - ot 1 ao 100 mkm, ho peiuenca He 
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n03BOJIJieT H3MCHATb XapaKTepHCTHKH H3JiyMCHHH B 3aBHCHMOCTH OT 3a6oJieBaHHH. T.K. 

He o6ecneHHBaer Bbi6op whh bojih b 3a^aHHOM AHana30He. AnnapaT Ana 
6H03HeproTepanMH (RU, CI, 2043759, 20.09.95 r.), KOTopbiR coflepacHT reHepaTop 
HMnyjibCHoro bo3 Aeti ctb hx h reHepaTop HH(|)paKpacHoro H3Jiy<ieHHfl, ho oh He 
no3BOjiaeT coneTarb H3JiyqeHHe 3a#aHHOH ^jihhw bojihm h x apa KTep hcth kh HMnyjibca b 
Tpe6yeMbix KOM6wHaunHx nocpeAcraoM nojiyneHMH H3JiyqeHHa, c xapaKTepHCTHxaMH 
H3;iyqeHHJi b onTHMaiibHOM pe>KHMc jwn KOHKpeTHOH 6ojie3HH Henocpe^cTBeHHO 
B03AeiicTBya Ha cbctoboh H3jiyiaTem>. 

H3Becnio o6jiyqaioinee ycrpoHCTBO ( DE, Al, 4129192, 00.1 1. 94r.), b KOTopoM 
MeHHiomyiocji nacTb H3JiyHeHHH ocBo6o)KflaioT nocpeacTBOM H36HpaTejibHoro no 
i iacxoTe HacnmHO npo3paHHoro creKJia. T.e. cHanajio H3JiyqaioT cneicrp, BioiioqaiomHH 
napa3HTHbie ( Bpewbie) cocTaBjiaiomHe H3jiy i ieHHH, a noTOM noAnpaBJiaioT hx c 
noMouxbio cneuwajibHoro npncnoco6jieHHfl. 

H3BecrHO o6jiyqaiomee ycrpoHCTBO (DE, Al, 41 12275, 1994 r.), r&e cneiap pa3^enaioT 
cneuMajibHbiMH cneicrpopa3/iejiHTejwMH, AHxponqecKHM noKpbtTHeM. Ilo3BOJwer 
nojiyHHTb cneiop o6iiyqeHH$i c 3ajxaHHbiMH xapaKTepHCTHKaMH, ho He o6ecneHHBaeT ee 

H3MCHCHHH B COMeTaHHH H B 3aBHCHMOCTH OT JUIHHbl BOJIHbl C I10JIflpH3aUHeH M 

MO^yjumHefl. 

H3BecreH cnoco6 h ycrpoHCTBO juia npHnaum 3arapa nyjibCHpyiouiHM cbctom, (US, 
A, 5282842, 01.02.94 r. ), hctomhhk H3jiyqeHna He bkjuomch b npoqecc H3MeneHHH 

UHKJIOB nyjIbCaUHH B 3aBHCHMOCTH OT KOHKpeTHOro BM/ia 60Jie3HH. 

H3Bec™a CHcreMa CBerojieMeHH* (US, A, 5259380, 09.1 1.93 r. ), coaepacamee CH^bi, 
H3JiyHaiomHe HeKorepeHTHbifi cbct b y3KOM AHana30He c HMeiomeiic* ueHTpajibHoii 
juihhoh BOjiHbi, KOTopwe crpynnnpoBaHbi b 6aHKax. CxeMa ynpaBJieHHH 6aHicaMH 

CO^ep^KHT yCTpOHCTBO ZUW C03AaHH* pa3HOCTH nOTeHUHaJIOB h ycrpoiicTBo 

<j)opMHpoBaHH» OTperyjinpoBaHHoro HanpaaceHH*. QaHaxo noja6op Heo6xoAHMbix 
xapaicrepHCTHK H3JiyHeHH» ocymecTBJiHercji uenoii chctcmoh , a He 3a cner cbohctb 
caMoro H3JiyHaTenK. 

H3BecTHO CBeTOBoe jieqe6Hoe ycipoKcTBo (RU, Cl, 2014854, 30.06.94 r.), 
o6ecneqHBaiomee jieqe6HbiH o^qkt HMnyjibCHO-nepHOAHqecKHM nyHKOM CBCTa b 
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HH(J>paKpacHOM AManaaoHe peryjiHpoBaHHOH hhtchchbhocth. HcTOHHHKaMH CBeroBoro 
H3JiyMeHMji hbjijuotcji MeTajuiorajioreHHbie jiaMnbi c onpe^eneHHbiM 
HanojiHMTeJieM,no3BOJWK>mHe ynpaBJWTb HHTeHCHBHOCTbio h cneiapajibHbiM cocraBOM 
H3JiyqeHHfl, ho He MoryuiHM ocymecTBJMTb JiHHefiHyio nojisipH3auHio h o6ecneHHBan> 
5 OfiTHMdJibHbiH pexcHM coqeTaHHJi MOAyjuiUHH. nojinpH3auHH b coBOKynnocTH c 

AJIHHOM BOJIHbl B 33BHCHMOCTH OT KOHRpCTHOTO 3a6oJieBaHHfl. 

HaH6ojiee 6jih3khm TexHHHecKHM peuieHHeM hbjihiotch cseTOBbie Jieqe6Hbie ycipoHCTBa 
(RU, CI, 2014854, 20.09.94 r. h RU, Al, 2033823, 20.09.95 r.), BKjnonaiomHe 

10 HCTOHHHKH CBCTOBOrO H3JiyHeHHH, CHCTCMy ynpaBJieHHH, B KOTOpblX H3JiyHaTejIM 

KaJiH6pyK>TCH b 3aBHCHMOCTH ot iijiothocth nOToica H3JiyMeHHJi m ynpaBJiaiomee 
b 03 a e fi ctb h e Ha xapaicrepHCTHKH CBeroBoro noTOKa 3aBHCHT ot nporpaMMbi 
TepaneBTOHecKoro b 03 ach ctb m h . OAHaKO ynpaBJieHHe xapaKTepHcmicaMH noTOKa 
AOCTHraeTCH H3MeHeHHeM npocipaHCTBeHHoro nojionceHMH H3Jiy*iaTejiH OTHOCHTejibHo 
15 naTOJiorHnecKoro onara, jih6o nyreM cMeHbi caMHx M3Jiy4aTejieH, hto He no3BOJweT 
Bbi6npaTb onTHMajibHoe cooTHoiueHHe komGhhhuhh xapaicrepHCTHK ajw nojiyieHHsi 
MaKCHMaiibHoro JieneSHoro 3(J)(J)eKTa b 33bhchmocth ot KOHKpeTHoro 3a6ojieBaHH&. 

HaH6ojiee 6jih3Khm no TexHHnecKOH cymHOCTH k npe^naraeMOMy ycTpoficray 
20 aBJiaeTCH cnoco6 JieneHHH BOcnajiMTejibHbix npoueccoB h HeocjioxaieHHbix H3bHBJieHHH 

CJIH3HCTOM O60JIOHKH >KejiyflKa H AB e H SiJXIX 3TH IT ecTH O H KHLUKH (RU, Al, 4707945, 
26.11.1991). B HeM HCnOJIb3yeTCH B03MO)KHOCTb OflHOBpeMeHHOTO B03AeHCTBHH K3K Ha 

noBepxHOCTHbie cjioh cjih3hctoh o6ojiomkh, Tan h Ha 6ojiee riiy6oKHe cjioh ctchkh 
opraHa npn onpe^eJieHHOM noniomeHHH H3Jiy<ieHHji Mex^ny sthmh cjiohmh. OAHaKO 
25 BapbnpyiOT Hcnojib3yeMbiH cneKTpajibHbifi HHTepBaji TOJibKO nyreM kom6hh3uhh 
moiuhocth, noOTOAMMOH k HCTOHHHKy M3JiyHeHH»,HanpHMep rajioreHOBofi JiaMne. a TaK 
ace M3MeneHHCM paccTOHHHfl ot AHcrajibHoro KOHua 3HAOCKona ao o6jiyHaeMOH 
noBepxHocni TKaHew. Ho 3tot MeroA ne no3BOJiHeT ocymecTBJiaTb kom6hh3uhk) 

nOJIJipH3aUHH, MOAyJIHMHH B COHeTaHHH C MOU|HOCTbK) H H3MCHeHHeM A-HHHbl BOJIHbl, 

30 KOTopbie o6ecnenaT onTHMajibHoe cooTHoiueHHe xapaicrepHCTHK H3JiyneHHa b 

33BHCHMOCTH OT KOHKpeTHOrO 3a60JieBaHH«. 
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CyiuecrByeT Heo6xoflHMOCTb noBbimeHH* scJkJ^kthbhocth jieneHHa npw pa3JiHHHoro 
po^a HapyuieHM5ix b ncaH»x HecKOJibKMx TMnoB - MbitueHHbix, cycraBHbix, cocyflncrax, 
iconia HMeioTca cjienyiouiHe naTOJiorHHecKHe HapyiueHH*: 

HapymeHMJi o6MeHa Bemecro, b HacrHOcro, CKopocro OTBOfla b ncaHH H3 kpobh 
MHKpoajieMeHTOB, ocjia6iieHHe nornomeHMa h oTAanH KpoBbio KHCjiopoAa, 

rJIK)K030COAep)KamHX 3JieMeHTOB, K3K 3TO HM6CT MeCTO npH aHTHOnaTHHeCKOM 

CHKopoMe npn caxapHOM Ana6eTe; 

HapyuieHHe o6MeHa Beutecra b xpame cycTaBa npH peBMaTOHAHOM apTpHTe; 

oaia6jieHHe <J>epMeHTaTHBHbix npoueccoB h noBbimeHHe ypoBHH MeTa6ojiH3Ma 
npn aHmonaTMMCCKOM chhapomc oacorax, napaAOtrrosax h napaAOHTHTax, jn B ax 
acejiyAica h 12-nepcTHOH kmuikh; 

HapyuieHHe pere H eparaBHOH <J>yHKUHH noparceHHbix TKaHefi, HanpHMep, 
CJIH3HCTOH, npn H3Bax acejiyoica m 12-nepcTHOH khuikh, 3aKHBJieHHM TKaHen b npouecce 
peMHCCMH nocjie MecTHO-njiacTMMecKHX onepauHHX Ha Jinue h t.a. 
Ohh conpoBoacaaiOTCji BocnajiHTejibHbiMH npoueccaMH, OTeKaMH TKaHefi, HeicpcmMH 
ncaHeii. 



Bee 3th npoueccw HacTynaiOT bcjicactbhh HecKOJibKHx ochobhwx npHHMH: 
paccTpoficTBo KanHJmpHoro KpoBooGpameHHji; 
paccTpoiicTBa cocyflHcroro KpoBoo6paujeHHJi; 
paccTpoiiCTBa JiHM(|>oo6pameHHH; 
3aMeAJieHHfl Toica kpobh; 

3aMeAneHH5i OKHaiHTejibHO-BOccTaHOBHTejibHbix npoueccoB. 

Bee 3th npoueccbi conpoBOXCAaiorcK <J>yHKUHOHajibHbiMH h aHaTOMo- 
Mop<J>ojiorH«iecKHMH H3MeHeHH«MH b CTpyKTypHbix 3Jie M eHTax TKaHefi Bcex biwob npn 
nepeHHcneHHbix 3a6ojieBaHH«x. 

Ohh xapaKTepH3yiOTcg H3MeHeHH*MH pernoHajibHoro KpoBoo6paiueHH5i t 
H3Mep5ieMoro cjie^yioinHMH xapaicrepHCTHKaMH: 

ypOBeHb KpOBOTOKa, 

nyjibcoBoe KpOBeHanojiHeHHe, 

pe3HCTeHTHOCTb COCyAHCTblX CTeHOK TKaHCH, 
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TOHyc HdnpHXCCHHA b cocyAax, 
pcorpa(J)HHeCKHH mkackc, 

rnmeicc nepH^epHMHoro conpoTWBJieHHfl cocyAOB TKaHea, 

3JIJiaCTMHHOCTb TKdH6M, 

5 TCMnepaTypa kojkh, 

BpcMH KynapoBaHHH 6ojieBoro CHHApoMa m 3aacHBJieHHH TKaHefi. 

TloBbiiueHHe 3(J)(J)eKTHBHOCTM jieneHHa pemaeTca nyTeM ocyiuecrBjieHHJi 
o6jiyneHHfl HeKorepeHTHbiM HH(|>paicpacHbiM H3JiyneHHeM pacuiHpeHHoro AHana30Ha 

HJ1MH BOJIH AO HHTepBaJia OT I AO 56 MKM H BB6A6HHJI COHCTaHHfl nOJI*pM3aUHH H 

10 MOAyJiauHM CBeTOBoro noTOKa b 3aBHCHMOCTH ot Heo6xoAHMOCTH nojiyneHH* 
onTHMajibHoro JieHe6Horo 3<|>(|>eKTa c yMeTOM KomcpeTHoro Baaa 3a6oJieBaHMH, 
rjiaBHofi npHMHHOH KOToporo ^BHJiHCb BbiuieyKa3aHHbie pacrrpoiicTBa. IlpM 3tom 
3Kcno3HUHn HeKorepeHTHoro HH<J>paicpacHoro H3Jiy4eHHJi AOJixoia o6ecneMHBaTb 

B03AeMCTBHe Ha OpraH, KOHTpOJIHpyiOmHM TeHeHHe 6oJie3HH C BO3MOHCH0CTbK) 

15 onTHMajibHoro coneTaHHa bo3achctbhh nojiapmaiiHH m MOAyJiauHH CBeroBoro 
M3Jiy4eHMA c 3aAaHHbiM pacnpeAeJieHHeM 3HeprHM Jiyna npw oAHOBpeivieHHOM 

B03A6MCTBHH HO BCefi MaCCe TKaHCH ( K3K B nOBepXHOCTHblX CJIOflX, TflK H B TJiy6HHHblX 

cjiohx TKaHeH) 3a c»ieT aKTHBH3auHH npoueccoB npH onTHMajibHOM coieTaHMM cnempa 

AJIHH BOJIH B 3aA3HHOM AHana30He M nJIOTHOCTH MOUIHOCTH H3JiyHeHHJI. 

20 3to o6ecneHHBaeT onTHMajibHbiM JieHe6Hbiii 3(})(j)eKT c yneroM KOHKpexHoro 
3a6ojieBaHHii m nojiyneHHe MaKCMMajibHoro TepaneBTHqecKoro 3(J)(J)eKTa c yneTOM 
KOHKpeTHOro 3a6ojieBaHMa. 

YKa3aHHbiH nojie3HbiH pe3yjibTaT o6ecne«iMBaeTC5i cnoco6oM jicmchmh h eKorcpemri bi m 
n3JiyHCHMeM naTonorHHecKMx coctojihhh TKaHeii, BKJUonaiOLiiHM nepHOAHqecicoe 
25 o6jiy4eHHe HH^paKpacHbiM H3JiyHeHHeM b TeneHHe 1-20 MHHjnr npH nJIOTHOCTH 
moiuhoctm H3Jiy4eHMK 50-300 mbt\cm2. 

nepwoAHHHocTb oGjiyneHMx TpaAHUHOHHO Bw6HpaeTC» qepe3 I hjih 2 ahji m yMHTbiBaeT 
BpeMJi KynHpoBaHHfl 6o;ieBoro CHHApOMa npn 3aKHBJieHHH naTOJionmecKHx ncaHeH, 
Hobwm b npeAJioHceHHOM cnoco6e «BJiaercH to, hto o6jiyneHHe BeayT HaA ynacTKOM 
30 kokm, pacnoJio)KeHHbiM HaA opraHOM, OTBeTcraeHHbiM 3a npOTeKaHHe 6ojie3HH, 

npHMHHOH KOTOpOM HBMJIOCb HapyilieHHe o6MCHHblX (J)epMeHTaTHBHbIX H 

pereHepaTHBHbix npoueccoB b ncaHJix, H3JiyieHHeM c ajihhoh bojihw b AHana30He ot 1 
AO 56 mkm b coHCTaHHH c ero JiHHeHHoii noji>ipH3auHeH h BpeMeHHofi MOAyJWUneii.B 
cnoco6e McnoJib3yeTOi coHeraHHe a*hh bojih b 3aAaHHOM AHana30He, a Taioice bbcachhc 
35 jihh€hhoh nojwpH3auHM h BpeMeHHOH MOAyJiflUHH Bbi6MpaiOT c yneTOM xapaicrq)a 
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3a6ojieBaHHH. IljioTHOCTb moluhocth H3JiyHeHH» Bbi6npaK)T c yneTOM xapaioepa 
3a6oJieBaHH5i. 

TaKHM o6pa30M noBbiuiaeTcn 3<J)(J)eKTHBrocTb JieneHH* nyreM aKTHBH3auHH o6MeHHbix, 
4>epMeHTaTHBHt»ix h pereHepaTHBHbix npoueccoB b TKamtx. 
5 Bee 3(t>())eKTbi nenenm AocmrajiHCb 3a cqer yjiyniiieHHfl KpOBoo6pameHMH h 
perenepauHH TKaHefi. 

ripM AaHHOM cnoco6e JieneHH* ocymecrBJweTca Merc* <t>yHKUHOHajibHoro bosachctbhji 

BCeM CneKTpOM BOJIH C OlITHMaJIbHblM COHCTaHHeM XapaKTepHCTMK M3JiyHeHMJI B 

3aBMCHM0CTM ot BH*a 3a6ojieBaHH*. Bo Bcex cjiynaax aKTHBH3aun» npoHcxoAHT bo 
Bceii Macce noparceHHbix ncaHeH nepes yjiynmeHHe npoqeccoB o6MeHa, 
<|)epMCHTaTHBHbix h pereHepaTHBHbix . CymecTBeHHoe yjiynuieHMe Me/muHHcyKHx 
noKasaTejieuH npH pa3JiHHHbix 3a6o/ieBaHH»x xapaKTepnsyeTca onTHMajibHbiM 
co«ieTaHHeM xapaKTepHCTMK mjiyneHHa b pe3yjibTaTe nero conpauaioTcsi cpoKM 
JieneHMA m flocTHraeTca MaKCHManbHbifi jieiie6Hbiii 3<J)(j)eKT. 

PemeHHe 3aaaMH onTHMH3auHH jie»ie6Horo 3(|)(J)eKTa c yneTOM xapaicrepa 3a6ojieBa H H$i 
pewaeTc* ycipoficTBOM am ocymecrajieHHH cnoco6a jieneHHa h exo rep e h th bi m 
M3JiyMeHHeM na-rojiorHM TKaHeii. ycTpoficrao coaep>KHT hctohhhk nwTaHHa (I), 
hctohhhk cBeTOBoro M3JiyqeHHfl, BKjiKMiaioinHH CHcreMy ynpaBjieHH* (2), M3nyHaTenb 
(3). ripe^o^eHHoe ycipoMCTBO no3BOJweT npH no;ia'ie Ha Hero ynpaBjwiomero 
3neKTpMHecKoro CHrHajia cncreMbi ynpaBJieHHa , KOTopwM no^aeTca c Aono/iHHTejibHbix 

HCTOHHHKOB tlMTaHMH , o6eCneHHTb XapaKTepHCTHKM M3Jiy4eHM» CBeTOBoro H3jiyHaTen«, 

cootb eTCTB y k> m h e Tpe6oBaHHflM JieneHHJi c aocrarceHHeM MaKCHMajibHoro Jieqe6Horo 
3(J)c|)eKTa. Hctomhhk CBeTOBoro M3JiyMeHHj« npe^BapHTejibHo OTKajiH6poBan b 

33BHCH MOCTH OT njIOTHOCTH nOTOKa H3JiyqeHHH. 

Hobwm b npeOTOJKeHHOM ycTpoiicTBe »BJiJieTCji to, hto b Kanecree H3JiyHaTejia (3) 

HCnOJIb30B3H UIHpOKOnOJIOCHblH HOJiynpOBOAHHKOBblH KpeMHHeBblii CBCTOWOA c 

xapaicrepHCTMKaMH /uihhw bojihw HeKorepeHTHoro HH<J>paKpacHoro H3JiyMeHna b 
iWana30He ot 1 no 56 mkm, ocHOBaHHbm Ha CBepxMejiKOM "p-rT nepexoae. Hctohhhk 
nHTaHHJi (I) nOAKJiiOHeH Bflojib iuiockocto (a) " p+rT hjih M n+p" nepexoaa h 
o6ecneHHBaeT npoTeKaHHe TOKa BHyipn JierHpOBaHHofi "p+n" hjih M n+p" o6jiac™. 
CHcreMa ynpaBJieHHH (2) HMeer noABoaw (cd.e) jui* AonojiHHTejibHux hctohhhkob 
3JieKTpHMecKoro nojw, npHCoeaHHeHHbie K cBeTOAHoay TaKHM oGpasoM, hto 
3JieKTpHHecKoe none B03AeHcreyeT Baojib iuiockocth (a) "p-n" nepexoaa h 
o6ecne4HBaeT najiHHHe o6pa T Horo h npaisioro cmciuchhs H a "p-n" nepexoae. CncreMa 
ynpaBJieHHH (2) ynpaBjweT cneiapajibHbiM anana30HOM ajihh bojih CBeTOBoro 
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H3JiyMeHHfl, creneHbio jihhchhoh nojiapmauHH h qacTOTOH BpeMeHHOH MOAyjiauHH. 
CHcreMa ynpaaneHHa (2) B03/xcHCTByeT Ha cbctoahoa aJiempHHecKHM noJieM, 
noABe^eHHbJM c noMOiubio fioaboaob (c,d,e) ot AonoJiHHTenbHbix hctohhhkob. 
BeJiHHHHa ajieicrpHHecKoro nojw Bbi6paHa c ynerOM xapaxrepa 3a6ojieBaHHfl. 

5 Ajih AOCTM>KeHHfl BbiuieHa3BaHHoro pe3yjibTaTa b ycTpoiicTBe Hcnojib3yeTca 3cJ)(J)eKT 
Bbipe3aHH?i Hanpji5KCHneM b uiHpoKonojiocHOM AHOAe onpefleneHHoro AHana30Ha ahhh 
bojih. IlpH 3tom, npH noAa*ie ynpaBJiaiomero 3JieKTpHnecKoro nojia 3aAaHHOM 
BejiHHHHbi ocymecTBJifleroi jiHHeHHaa nojiapH3auHH cBeTa. ,ZJpyroe AonojiHHTOibHoe 
ynpaBJifliomee 3JieKTpHHecKoe nojie o6ecnenHBaeT MOAyjiflUHio CBCTOBoro H3JiyqeHHa c 

10 Heo6xo,aHMOH Macro-roil MOAyjmuwH. 

TaKHM o6pa30M c noMOuibio ycTpoHCTBa AOCTHraerca Heo6xoAHMaa KOM6HHauHH 
xapaKTepHCTMK CBCTOBoro H3JiyqeHHfl. KOTopaa coctomt H3 coieTaHHa 3a^aHHoro 

AHana30Ha AJIHH BOJIH , HaJIHHHH HJIH OTCyTCTBHa JIMHCHHOH nOJiapH3aiJHH H BBe^eHHH 

MOiiyjiHUHH 3a^aHHOH niy6HHb!, HanpHMep qacroTbi 200 Tu hjih 30 Tu. 3to no3BOJiaeT 
15 onTHMH3HpOBan> jieqe6HbiH 3(J)(J)eKT c yneTOM xapaicrepa 3a6oJieBaHHa. 

TaKHM 06pa3OM npeAnoaceHHoe ycTponcxBO AJia ocymecTBJieHHa cnoco6a jieneHHa 
no3BOJiaeT onTH MH3 HpOBaTb Jiene6HbiH 3(JwJ)eicT c yqeTOM xapaicrepa 3a6ojieBaHHa. 

CjieAOBaTejibHO npeAJioaceHHaa rpynna H3o6peTeHHfi no3Bo/iaeT Aocronb 
20 MaKCHManbHoro TepaneBTHnecKoro 3<J>(|)eKTa c yqeroM xapaicrepa 3a6ojieBaHHa. 

KPATKOE OnHCAHHE <DHrYP MEPTE>KEfl 

25 

Fig. I - Ta6jiHua nojiyneHHa max h rain Jieqe6Horo a^eicra b 3aBHCHMOCTH ot BHAa 
B03AeHCTByiomero H3JiyqeHHa h BHAa MeAHUHHCKoro noica3aTejia ajw KOHKpcrHoro 
BH^a 3a6ojieBaHHs; 

Fig. 2 - cpaBHHTejibHbie xapaiercpHCTHKH pe3yjibTaTOB jieqeHwa no 3a6oJiesaHHaM 
30 napaAOHT030M h napaAOHTHTOM ajih H3JiyqeHHa c xapaicrepHCTHKaMH Al , A, B, C % D; 
BapnaHT I - noica3aTejiH peorpacjmqecKoro HHAeicca (PH) (RI); 
BapnaHT II - noKa3aTejiH TOHyca cocyflOB (I1TC) (IRP); 

BapwaHT III - nOKa3araiH HHAeicca nepn^epHHHoro coiipothbjichhk cocyaoB (MIC) 
(1VT); 

35 
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Fig. 3a - cpaBHHTejibHbie xapaKTepncniKH pe3yjibTaTOB JieqeHHa no 3a6ojieBaHHHM 
>!3BOfi wenyxiKa n 12-nepcrHoii khujkh, Heocno)KHeHHbie3a6ojieBaHHfl, jui* bo3achctbhh 
H3JiyMCHHeM c xapaKTepHCTMKaMH Al, A, B, C, D; 

BapnaHT I -noKa3aTenb HOMepa ceaHca, npw kotopom KynnpBajicfl 6ojieBon CHHApOM 
(Nc-H); 

BapnaHT II - noKa3aTejib HOMepa ceaHca KynnpoBaHH* *i3Bbi (Nk-H); 

Fig. 3b - q>aBHHTejibHbie xapaKTCpHCTHKM pe3yjibTaTOB JienenHa no 3a6ojieBaHHjiM 

H3BOM H 12- nepCTHOM KHUJKH, XpOHHHeCKHe 3a6oJieBaHHSl, JW* B03fleHCTBH» 

H3JiyMHCHHeM c xapaKTepHCTMKaMH A I, A, B, C, D; 

BapHaHT I - noKa3aTejib HOMepa ceanca, npw kotopom KynwpoBajicfi 6ojieBon chhapom 
(Nc-X); 

BapHaHT II - noKa3aTejib HOMepa ceaHca KynnpoBaHna >i3Bbi (Nk-X); 

Fig. 4 - cpaBHHT&ibHbie xapairrepHCTHKH pe3yjibTaTOB JieieHna no 3a6ojieBaHHjiM 

peBMaTOHAHblMH apTpHT3MM flflfl B03£eHCTBHfl H3JiyHeHHCM C XapaKTepHCTMKaMH 

Al, A, B,C, D; 

BapnaHT - noKa3aTejw 3JUiacTHHHOCTH Ha pa3rn6aHne (ESpa3r.) h noKa3aTejin 
3JiJiacTHHHOCTH ka crn6aHHe (EScni6.); 

Fig. 5 - cpaBHHTejibHbie xapaKTepncrHKH pe3yjibTaT0B jieneHHH no 3a6ojieBaHHJiM 
aHrHonanmecKHM cnaopoMOM npH caxapHOM flna6ere;ui5i B03fleficrBHH H3JiyneHHeM c 
xapaio-epHCTHKaMH Al, A, B, C, D; 

BapnaHT I - noKa3aTejib KpoBOTOKa b kohchhoctjix (K) npn nJiOTHOCTH mouihocth 
H3jiyneHHfl 50 h 300 mbt/cm2; 

BapHaHT II - noKa3aTejib TeMnepaTypw kohch b MecTe oGjiyneHHA (t 06) npH roioinocTH 
moiuhocth H3JiyHeHHii - 50 h 300 mbt/cm2; 

BapHaHT III - noKa3aTejib TeMnepaTypw ko>kh Ha cronax (tcr) npn nJiOTHOCTH 
moiuhocth H3JiyneHHa 50 300 mbt/ cm2; 

Fig. 6 - cpaBHHTejibHbie xapKTepncrHKH pe3yjibTaTOB JieneHM* nooie Mecrao- 
nJiacTHqecKHx onepaunn Ha jwue ajm B03AencTBHa H3/iyHeHneM c xapaicrepHCTHKaMH 
Al, A, B, C, D; 

BapHaHT I - noKa3aTeiib nyjibcoBoro KpoBeHanojiHeHH* (I1K) (PB); 
BapnaHT II - noKasaTejib pe3HCTeHTHocro cocyancTOH ctchkh (BA) (VWR); 
BapnaHT III - noKa3aTenb TOHyca HanpaaceHHa b cocyaax (FITH) (IVT); 
Fig. 7 - cpaBHHTejibHbie x ap aicrep h cth kh pe3yjibTaTOB JieneHHji oaceroB ajw 
B03AeHCTBH$i H3JiyMeHHeM c xapaKTepHCTMKaMH Al, A, B, C, D; 
BapnaHT I - noKa3aTejib peorpac^HHecKoro HoaeKca (PH) (Rl); 
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BapnaHT II - noKa3ajejib TOHyca HanpaweHH* b cocynax (FITH) (IVT); 

BapHaHT III - noica3aTejib HRneKca nepH^epHHHow pe3ncTHBHocTH cocyaoB (HFIP) 

(IRP); 

5 Fig. 8 - H3o6parceHO cxeMa ycTpoficraa fljw ocymecxBjieHMJi cnoco6a JieieHH* 
n aTOJio m h cckh x coctohhhh -ncaneH HeKorepeHTHbiM M3JiyMeHHeM. 

^yqiJLIHfl BAPHAHT OCymECTBJlEHHfl H30EPETEHHA 

10 B 60JIC3HJ1X, KOTopue Bbi3BaHbi HapyiueHHeM o6MeHa Bemecre b ixaHflx, 
(ji ep m eHTaTH bh bi x h pereHepaTHBHbix npoueccoB , B03HHKaioT <}>yHKUHOHanbHbie h 
anaTOMO-Mopcj)OJiorHMecKHe H3MeHeHHJi b crpyicTypHbix 3JieMeHTax naTOJiorH^ecKHx 
TKaHeii m cocy^OB, KOTOpwe jibjijiiotcji npn^HHoii bo3hhkhobchh5i naTOJiorHH b sthx 
ixaHflx npM BbitueHa3BaHHX npouecax. PaccMaTpHBaiorcfl jieneHHe cjie/jyiomHx 

15 naTOJiorHH: 

- npn napa^OHTHTax h napa£0HT03ax Ha6jiioAaiOTCfl cneayiomHe naTOJiorHnecKHe 
niMeneHH3 b TicaHHx- HeKpo3. HapyiueHHe KanHjinpHoro KpoBOo6paujeHHfl, MbtweiHbix 
TKaHefi 4eceH, OTex, BOcnajiHTejibHbiH npouecc b tk3hjix. Ohh xapaKTeprayioTCJi 
KpoBOTOHHBOCTbio. rHnepecTe3Heii, noBbiuieHweM HaaeKca rwrHeHbi (Hr)(IH), 

20 peoq)a<()HMecKoro HH^eKca (PH)(RI), Huaeicc nepHcfepHMHoro conpoTHBJieHH* cocyaoB 
(HnC)(IPR) h mweicca nepmfcepHHHoro conpoTHBJieHHs cocynoB (I1TC)(IVT). npH 
coMCTaHHH napaMeTpOB H3JiyHeHHfl, c ajihhoh BOjiHbi b npe^eJiax ot 1 jxo 56 mkm, 
nojiapraauHeH h MOflyjiauHeii c HacTOToii 30r*u hjih 200IX Haejuo^aerca 
MaKCHMajibHbiH jie*ie6Hb!H 3<j><|>eKT (cm. Figi, Fig2). Oh xapaKTepH3yerca ycroHHHBbiMH 

25 XapaKTepHCTHKaMH RI - V.I, IPR - V.HJVT - V.III,Fig2, BCJIHHHHa KOTOpblX 

npH6jut)KaeTCfl k HOpMe. npn MHHHMaJibHOM jiene6H0M 3<|)<j)eKTe, Kor/xa B03/ieiicTBHe 
ocymecTBjiflercH TOJibKO H3JiyqeHHeM c ;jjihhoh bojihm ot 1 no 56 mkm, 6e3 BBemeHHfl 
MOAyJiJiUHH h nojuipH3auHH, BejiHHHHbi RIJPR.IVT 6jiH>Ke npn6jiH)KaK)TCji k HOpMe, 
hcm 3to Ha6jnoAaeTc» npH bo3/xchctbhh H3JiyneHHeM c ajihhoh bojihm ot 7 jio 25 mkm 
30 ( cm. Fig2, A I ). 3<j)(J>eKT o6ecneHHBaeTca cTHMyjifluneii KpOBOTOKa h o6orameHneM 

KpOBH KHCJIOpOAOM; 

- npn 5i3Be wejiyaKa h 12-nepcTHOM khujkh, Ha6monatorc* cjie^yioiuHe naTonorHiecKHe 

H3MCH6HHK B TKaHHX* BOCnaJIHTejIbHblH fipOljeCC CJIH3HCTOH, npH 3 U>KHBJ1CHHH H3BM- 

06pa3OBaHHe KenjioaoHbix py6uoB, BbicyuiHBaHHe 3nHTejiHa, npHBOOHiuero k Heicpo3y 
35 TKaHeii cjih3Hctoh, bo3HHkhobchhc BTopHHHoro BOcnajiHTejibHoro npouecca, npn 
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3aMeAneHHH 3awHBJieHHsi TKaHeii b pe3yjibTaTe He6jiaronpuj!THoro coneTaHHfl 

B03ACHCTBHH H3JiyMeHHCM. TaK HanpMMep nOBepXHOCTHblH 3nHTeJIHM CJIH3HCT0H 

Jiynuie 3a^KHBaeT npu KpancoBpCMCHHOM bo3achctbhh c 6ojibineH lacroToft MOAyJUUHH 
( 200ru), ho 6e3 yBejiHHeHHH mouihoctu nJiOTHOCTH H3ny4eHHfl (Fig l,Fig3f,Fig3b ). B 

OnHTeJIHH BO BHyTpCHHHX CJIOflX CJ1H3HCTOM 33)KHBJieHHe 3(})(|)6KTHBHC6 H^CT npH 60Jiee 
AHHTCJIbHOM B03AeHCTBHH C nOBblllieHHOH MOlAHOCTbK) HHTCHCHBHOCTH CBCTOBOrO 

iiOTOKa.3TM npoueccbi xapairrepiayiOTCfl rjiyGHHofi npOHHKHOBeHHH 3HeprHH b tk3hm 
cjiH3HCTOH(Figl t Fig3a, Fig3b ), CTeneHbio noniomeHHfl sthmh tk3H3mh w3JiyMeHHfl h 
pacnpe^eneHHeM 3HeprHH mnyneHm no TxaHJiM. 3<J)())eKTHBHocTb AaHHoro npoqecca 
xapaKTepM3yeTC» HOMepoM ceaHca, npH kotopom Ha6nioAajiocb KynHpoBanue 
6ojieBoro cHHApoMa h HOMCpoM ceaHca, npH kotopom KynnpoBajiacb 
«3Ba.MaKCHMajibHbiH Jieqe6HbiH 3<j>(|)eKT Ha6jiK>AaeTca npn bo3achctbhm Ha 
neocjio>KHeHHbje *3Bbi - H3JiyqeHHeM c ajihhoh bojihw ot I ao 56 mkm b coneraHHH c 
noji5tpH3auHeif ( v.- I, v.-IIB Fig 3a) npH moiuhocth njioniocTH H3JiyieHHji - 50 
mbt\cm2 h H3JiyqeHHeM c ajihhoh bojihw ot I ao 56 mkm b coieTaHHH c nojiflpH3auHeu 
h MOAyjiauweH c nacTOTOH 200 Hi ( Figl, v.-I.v.-H.C. Fig3a). fljw xpoHH*iecKHx H3B - 

npH B03AeHCTBHH H3JiyteHHeM C AJIHHOH BOJIHbl OTl AO 56 MKM B COHCTaHHH C 

nonapraauHeii h MOAyJiflUHeii c sacTOTOH 30 Tu. Bo Bcex cjiynaax MHHHM&nbHbiH 
npoflBJieHHb! JieHe6HbiH 3(|)(|)eKT no AaHHbiM noKa3aTejiflM 6biji Bbiuie *ieM /ieie6Hbm 
3(J)<J)eKT npn B03AeKcTBHH H3JiyHeHHeM c ajihhoh BOJiHbi ot 7 ao 25 mkm 6ojiee qeM Ha 
3-4 ceaHCa. Eojibiuoe bo3achctbhc Ha jieneHHe b a^hhom cjiynae 0Ka3biBaeT 
onTHMajibHoe pacnpeAeneHHoe bo3achctbhc Ha tkshh 3riHTenHfl, hto conpoBowaerca 
OTcyTCTBHeM noBbimeHHoro HarpeBa kjictok ixaHefi bo bpcmm hx o6jiyHeHM*i; 

npn peBMaTOHAHbix apipHTax Ha6jnoAaeTC*i paccTpoficTBo Mecrooro 

KpOBOo6paiueHHH, np6HMyil|CCTBCHHO BeH03HOrO, THnOKCHfl 3JICMCHTOB cycraBOB, 

HapyuieHHe o6MeHa BemecTB b xpaiue cycraBa, acennmecKHH HeKpo3 tojiobkh cycraBa 
h HAHonanmecKHH acenTHHecKHH HeKpo3. 3to xapaKTq)H3yeTC5i 3JiacTHHHOCTbio Ha 
pa3™6aHHe (ESpa3r.) b KpaiiHeM pa3orHyTOM nojioweHHH (B), ecTecTBeHHbiM 
nojioaceHHeM cycraBa, He Bbi3biBaiouiHM BHjrrpeH Hero ycHJinsi (E), h nojioaceHHeM 
cycraBa, cooTBeTCTByiouiero HyjieBOMy yniy nocjie pa3ni6aHHa (C), 3JuiacTHHHOCTbK> 
Ha cni6aHHe (Escr.), b KpaiiHeM corHyTOM nojioaceHHH (A), b ecrecTBeHHOM coctohhhh 
cycraBa 6e3 BHyTpeHHero ycwiHA (F) h nojio)KeHHeM cycraBa, cooTBercTByiomero 
HyjieBOMy yrjiy nocjie cmGaHHJi (D). HanGojibuuHH jieqe6HbiH 3<J)(j)eKT Ha6nK>Aaeroi, 
KorAa ocraTOHHbie ycHJina npH crn6aHHH h pa3rn6aHHH hbjihiotcji MHHHMajibHbiMH, a 
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yroji crH6aHH» h pa3rH6aHH» - MaKCHMajibHbiM ( Figl). MaKCHMajibHbifi Jiene6HbiH 
3(J)<J)eKT AocroraeTCJi npH bo3achctbhh Ha o6jiacn> c H3JiyHenHeM ajihhom bojihw ot I 

flO 56 MKM npH nOJUpH3aUHH H MOAyJWiUHH KaK C HaCTOTOH 200rU, TaK H C HaCTOTOH 

30rq npH MMHHMajibHofi moiuhocth ojiothocth H3JiyneHHJi b 50mbtAcm2 (Fig 4). ripH 
5 MHHHMajibHOM jieqe6HOM 3(J)cJ)eKTe, ace paBHO BpeMfl KynHpoBaHHfl 6ojieBoro CHHApoMa 
h HopMajiH3auHM napunajibHoro AaBJieHHfl b Kanmiapax HacrynaJia 3HaqnTejibHO 
paHbuie, seM npH bo3Achctbhh H3jiyqeHHeM c /uihhom bojihu ot 7 ao 26 mkm, Ha 3-4 
ceaHca (Fig4, A I); 

10 - npH aHnionaTHHecKOM CHtmpoMe npH caxapHOM AHa6ere Ha6jnoAaerc5i ocna6jieHHe 

CKOpOCTH OTBOAa B TK3HH MHICpOSJieMeHTOB, OCJia6jieHHe nOHIOmeHHfl KpOBbK) 
KHCJlOpO^a H KHCJIOpOAOCO^ep)KaiUHX 3JICM6HTOB, OCJia6jieHHe (})yHKUHH 

Bbipa6an,iBaHHJi ropMOHOB. ocjia6jieHH$i <j)yHKUHH BbmeneHHa. 3to xapaxTepH3yeTC5i 
noBbiiueHHeM TeMnepaTypbi ko>kh rejia b Kiecre o6jiyqeHH* (t 06 ) h TCMnepaTypw kohch 
15 rena Ha CTonax ( t ct.) h 3sbhcht ot npoHHuaeMOCTH MeM6paH kjictok, hto b/ihjict Ha 
3HeprHTH i iecKHH o6mch Moicay KJiencaMH, (JjepMeHTaTMBHyio h pereHepaTHBHyio 
aKTHBHOCTb kjictok, ropKfOHajibHyio AeJiTejibHOCTb KjieTOK.MaKCHMajibHaa 

3(J)(})eKTHBHOCTb JieqeHHH flOCTHraeTCJl npH pOKHMaX B03AeHCTBHfl AJIHHOM BOJIHbl OT 1 

jxo 56 mkm, KaK b coqeraHHH c nojiapH3auHeH npw moiuhocth iuiothocth H3JiyqeHHfl 
20 50 bt\ cm2, TaK h npn coqeraHHH c MOAyjiflUHeft npn moiuhocth iijiothocth H3JiyqeHH« 
300 bt\ cm2 ( Fig I. Fig5). FIpH nojiyqeHHH MHHHMajibHoro 3c))(J)eKTa jieqeHHfl, 
pe3yjibTan>i Bee paBHO npeBbiuiajin 3(J)(J)eKTHBHOCTb JieqeHH* npn bo3#chctbhh 
H3ny4eHHeM c xuihhom bojihh ot I &0 25 mkm ( Fig 5, Al). Pc3yjibTaT xapaKTepH3yeTc» 
noKa3aTenaMH TeMnepaTypw, KOTopaa npH6jiH)KaeTca k HopMe , a TaKace 
25 noOTBep)KAaeTCji aHKeTHbiM onpocoM, b cootbctctbhh c KOTopbiM ypoBenb 6ojih b 
MycKyjiax h cycTaBax, MycKyjibHoe HanpaweHHe, orpamiqeHHe abhxcchhh CHHXcajincb 
3HaHHTCJibHO 6bicTpee. nojiyneHHbiH 3(|)(}>eKT cB5i3aH c yBeJiH^eHHeM KpoBOTOKa, npn 
kotopom jxo npoBeAeHHfl JieqeHHH MHHyTHbm o6beM KpoBOo6pameHHfl KopejuinpoBaji c 
ypOBHCM riiK)K03bi h HMMyHopcaicTHBHoro HHcyjiHHa b KpoBH, to -ecTb 3to yKa3biBaeT 
30 Ha BbipaxceHHyio CTHMyjumnio ypoBHa ncaneBoro o6MeHa h nepeKHCHoro okhcjichhh b 

MaCTHOCTH; 

-npn peMHCCHH nocne MecrHo-njiacTHqecKHx onepaimax Ha jiHue HaGjiiOixaioTCJi 
cjie^yiomHe naTOJiornwecKHe H3MeHeHH«- HapyuieHHe TKaneH bcjicjictbhh 
35 xnpyprHHecKoro BMemaTejibCTBa, accen-mqecKoe BOcnaneHHe TKaHeii, otckh mjukhx 
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TKaneii, o6pa30BaHHe KejuioHflHbix py6uoB coe^HHHTenbHofi tkahh, hto siBJueTca 
KpaftHe HexcenaTejibHbiM HapyuieHHeM ncaHeii. 3th H3MeHeHH» xapaKTepH3yioTCH 
«3MeHeHHeM pemoHajibHOro KpoBoo6paweHH», mto npoaBjweTca b noHHrceHHH 
nyjibcoBoro KpoBOHanojiHeHHa ( nK)(PB), pcjhctchthocto cocy/wcTbix ctchok 

(BA)(VWR), KOTOpbie JIBJIJUOTCH nOKa3aTCJIJIMH MHKpOUHpKyjIJMUHH KpOBH.H3MeHeHHJl 

xapaicrepH3yK)TCJi Taioice chhkchhcm noKa3arejwi TOHyca HanpaaceHH* b cocyaax 
(riTH)(IVT), a Taicxce HajiHHHCM hjih oTcyTCTBHJi oTOca. 

MaKCHMajibHbifi Jiene6HbiH 3<|)(})eKT AocraraeTCji npH b03ach ctb h m H3JiyqeHHeM c 

AJIHHOHU BOJIHbl OT I flO 56 MKM, B COHCTaHHH C nOJIflpH3aUKeM H MOflyjIflUHTCH C 

MacTOToii 200 ni hjih 30 ru, b 3aBHCHM0CTM ot KOHTpojiHpyeMoro noKa3aTena. 
(Figl, Fig6,C,D ). Ilpw MHHHManbHOM Jieqe6HOM 3<J)cj)eKTe nepe«iHCJieHHbie noKasaTejiii 
Bce-paBHO HaxoAHTca 6jin>ice k HopMe, hcm npn B03Aeih*CBHH H3Jiy4eHHeM c /uihhom 
BojiHbi ot I jo 25 mkm (Fig 6,A1). 3to npojiBHJiocb b jiynuiefi MHicpouHpKyjwuHH h 
pere H epauHH KJierox koxch y 6ojibHbix. Ha6jno,aajiacb nojioacHTejibiiaa AHHaMHKa 
jieneHHsi, npn KOTopofi yace nocjie 1-oro ceaHca yMeHbuiajiacb 6oJib, otocm. nocne 
OKOHnaHHji JieneHHJi, paHbi 33>khjih nepBHHHbiM Ha-nDKeHHeM 6e3 HarnoeHH* h 
pacxoacaeHH* iubob; 

-npn oacorax HaGjuoaaioTCJi BOcnajiHTejibHbie npoueccu b paHax, cocy/mcme 

paCTpOHCTBa H3-33 paCUJHpeHHH KaHHJIHpOB H SaMeflJieHH* TOKa B KpOBH, OTCK H 

mnepTpo(})HHecKHe rpaHyjiauHH TKa H eii, Heicpos. 3to xapaKTepHsyerca noBbiuieHHeM 
peorpa<|)HHecKoro HHaeicca (PH)(RI), noKasaTejia TOHyca HanparceHH* b cocy A ax 
(riTH)(IVT) t HHAexca nepH<J>epHHHOii pe3HcreHTHOCTH cocyaoB (HnP)(IRP). 
MaKCHMajibHbiH Jie4e6HbiH 3^kt Ha6jnoAajic» npn bosachctbhh HSJiyneHHeM c 

AJIHHOH BOJIHbl OT 1 flO 56 MKM, B COHCTaHHH C nOJWpH3aUHefi H MO^yjIH UH eft HaCTOTOH 

200 ru, hjih c wacTOTOH 30 ru M b 3aBHCHnocTH ot noKa3aTejw (Figl, Fig 7). npn 
MHHHMajibHOM jieneGHOM scjxfreKTe, peayjibTa™ noKa3aTeneH 6jiH)Ke npH6jiHHcajiHcb k 
HopMe, neM npH bosachctbhh H3JiyneHHeM c ahhhoh bojihw ot I no 25 mkm (Fig 7, Al). 
IlpH 3tom BH3yajibHoe Ha6jiK>AeHHe noKa3biBajio sHaMHTejibHo Sojiee 6bicipoe 
3a>KHBJieHHe t cHarae otckob h pasMepw KpaeBbix rpanHMHbix py6uoBbix flecj>opMaqHH 
nepeca>KeHHoro jiocKyTa KOHCHbix TKaHeft. 



Cnoco6 jieqeHHJi ocymecnuiajica Ha rpynne GojibHwx kojijihhcctbom 60 nenoBeK, 
Ka*maa rpynna nofl6Hpajiacb c yneroM B03pacTHbix xaTeropHH. Jtyia KOHtpojibHOH 
rpynnw Bbi6npajiH HecKOJibKO B03pacTHbix rpynn ot 17 jxo 68 jier, noji- Myrcacoft hjih 
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>kchckhh h CTeneHb 3a6oJieBaHHH - Heocno)KHeHHbie nepBHHHbie 6ojibHbie hjim 
xpoHHHecKHe 6oJibHbie.Bce KOHTpojibuwe 3aMepbi BejiHCb b nepHO#bi peMHCCHH mjih 
KynapoBaHHH 6oJieBbix chh^pomob. 06jiyneHHe oprana, oraeTCTBeHHoro 3a TeneHHe 
6ojie3HH Benocb b TeneHHe 20 MHHyT iepe3 1 hjih 2 aha b 3aBHCHMOCTH ot coctohhhji 
5 6ojibHoro. 06mee kojijihhcctbo ceaHCOB nocjie KOTopbix ocymecTBJMiJiHCb 3aMepbi 
cocTaBJiflJio 10 ceaHCOB. B cjiy l iaax chhthh 6ojieBoro cHH^poMa m KynHpOBannfl jnBbi 
<J)HKCHpoBajiocb KOJiJiHHecTBO ceaHCOB npH KOTOpOM HacTynaji jieqe6nbiH 
3(J>4)eKT3Kcno3HUHfl CBeTOBoro H3JiyneHHa ocymecTBJWJiacb Ha y*iacTOK kohoi, 
pacnoJio)KeHHbiii HenocpecrBeHHO Haa opranoM hjih cycraBOM, OTBercBeHHbiM 3a 

to TeneHHe 6ojic3hh. FlJiomaflb CBeTOBoro naTHa Bbi6Hpajiacb hcxo^h H3 Tpe6oBaHHfl 
o6ecneneHHfl moiuhocth hjiothocth H3JiyHeHH« npH Tpex KOHTpojibHbix BejiHHHHax- 
50 mbt\cm2, 150 mbt\cm2, 300 mbt\cm2. KoHTpojibHbie 3aMepw npoBO^HJiHCb ao 
JieieHHfl h nocjie jieneHHsi. HMenacb KOHTpoJibHaa rpynna, b KOTopofi npoBO/uuiHCb 
3aMepbi nocne ocymecTBJieHHfl JieneHHa B03fleficTBHeM H3JiyneHHfl c ajihhoh bojihm ot 7 

15 ao 25 mkm npH kotopom (J)HKCHpOBajiHCb Te ace napaMeTpbi, xapaKTepH3yiouiHe 

3(j)(j)eKTHBHOCTb JICHCHHX. 

KaJiH6poBKa HCTOHHHKa CBeTOBoro H3JiynaTenfl oGecnenHBaeT Bbi6op npaBHJibHoro 
paccTOHHHH ot CBeTOflnoaa jxo noBepxHOCTH opraHa, OTBeTCTBeHHoro 3a npoTexaHHe 
20 6ojie3HH,*jTO cBJ)3aHo c pa3HOH (rreneHbK) noniomeHHH HH(j)paKpacHoro H3JiyMeHHH b 

3UBHCHMOCTH OT COHCTaHHH flJIHH BOJIH B 3a#aHHOM W^^OHC AJIHH BOJIH OT 1 £0 
56 MKM. 

TlojiynpoBOAHHKOBbie cBeroflHOflbi o6ecnesHBaioT CBeieHHe b AajibHeM 
HHcJ>paKpacHOM Awana30He 3a cmct o6pa30BaHHfl KopenjisnjHOHHbix mejiefi b nJiOTHOCTH 

25 coctojjhhh ajiempoHHoro hjih AbipoMHoro BbipoxcaeHHoro ra3a, B03HHKaiomero b 
CHJibHOJientpoBaHHbix KBaHTOBO- pa3MepHbix npHMecHbix npo(J)HJiax, no noBoay Hero 
cymecTByiOT ny6jiHKauHH: H.T.EarpaeB, JI.E.Kjihhkhh h ap. 4< rincbMa b 5K3TO '\ 
H3A* 1993 r. t CTeneHb 6ecnopjwica b bcjimmmhc KopejuuiuHOHHbix wejiefi h ero 
pacnpe^eneHHe BHyTpn jiempoBaHHOH oGjiacra "p-n" nepexo^a peryjinpyeT 

30 xapaicrepHCTHKH CBeTOBoro H3JiyneHHsi. 

YcTpoHCTBO o6ecnesHBano pa3JiHHHoe coieraHne xapaiorepHCTHK H3JiyMeHMfl, nocne 

B03AeHCTBHfl KOTOpblMH OCymeCTBJIflJIHCb KOHTpOJIbHbie 33MepbI. 

KoM6HHauHH napaMeTpoB ajih Bcex rpynn h Bcex bhaob 3a6ojieBaHHH Bbi6Hpajincb 

O^HHaKOBblMH. 3TO CJieflyiOlUHe KOM6HHai|HH- 

35 Al - B03jaeHCTBHe H3JiyieHHeM c juihhoh bojih bi b AHanna30He ot 7 no 25 mkm; 
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A - B03AeiicTBHe M3JiyHeHMeM c ajihhoh bojihu b AHanna30He ot 1 ao 56 mkm; 

B- B03ACMCTBHC H3JiyHCHH6M C AJIHHHOH BOJIHbl B AHana30HC OT 1 AO 56 MKM C 

BBcaeHHeM jihhchhom noji*ipH3auHH CBeroBoro H3jiyneHHfl; 

C- B03 acm ctb h e H3Jiy«ieHHeM c ajihhoh BOJiHbi b Ananna30He OTl flp 56 MKM c 
BBe/ieHHeM jihhchhom nojiapmauHH h MOAyJWUMHHacTOTOM 200 Tu; 

D- B03ACHCTBMC H3JiyHCHHCM C AJIHHOH BOJIHbl B flHana30HC OT I AO 56 MKM C BBCACHMC 

jihhchhom nojuipH3auHH h Mo^yjiflUHH HacTOToii 30ru; 



nPOMbIUIJlEHHA5I nPHMEHHMOCTb 



CnOC06 JICMeHMH HCKOrCpCHTHbIM H3iiyHCHMCM n aTOJIO rH H CCKH X COCTOJIHHH TK3HCM 
MO)KCT 6bITb MCnOJIb30Bail cncAyiomHM 06pa30M. 

IlpHMep ITpynna 6ojibHbix c AnarH030M napaAOHT03 hjih napaAOHTHT, b B03pacre ot 
30 ao 57 jieT, noABeprajiHCb o6jiyHeHHio c ajihhoh bojihu ot I ao 56 mkm b coneraHMM 
c jihhchhom nojiflpH3auHeM h MOAyJiflUMCM 200 Tu m 30 Tu. Hepe3 5 ceaHcoB 
ocymecTBJiJiJiacb HopMajiM3auMa ochobhmx mcamuhhckhx noKa3aTejiefi no AaHHOMy 
BHAy 3a6ojieBaHHH c otkjiohchhjimh ot HopMbi He 6ojiee 1 % % CHHMajica otck h 

KpOBOTOH HBOCTb ACCCH. KOHTpOJIb BCJICJ1 MCTOAOM BM3yaJIbHOrO OCMOTpa H CHHTMH 

peorpa())HHecKHx KpnBbix no noKa3aTCJWM b cootbctctbhh c rpa(j)HKOM Fig2. 
IlpHMep 2. Tpynna 6ojibHbix c AwarH030M »Ba *ejiyAKa m ABCHaAuaTHncpcnioH 
khuikh, b B03pacre ot 27 ao 66 JieT, noABeprajiHcb o6jiyHCHMK> c ajihhoh bojihu ot I 
AO 56 mkm b coHCTaHHH c jihhchhom noji»pH3auHeH H MOAyJWUHefi 200 Hi M 30 Tu . 
Mepe3 3 ccaHca ocymecrBJiajiacb HopMajin3auna ochobhwx mcamuhhckhx 
noKa3aTeneM. Chmmojich 6ojicboh chhapom nocne I ceaHca h KynnpoBajiacb *3Ba nocne 
3-5 ceaHca.OTcyTCTBOBajiH BTopMHHbie BocnajiMTejibHbie npoueccw, OTeHHOCTb 
ncaHCH. KoHTpojib Bejica mctoaom TpaHOHAocKonHH m onpocoM 6ojibHbix cm. rpa(J)HK 
Fig 3a,Fig 3b. 

IlpHMep 3. Tpynna 6ojibHbix c AHarH030M pCBMaTOMAHUM apTpHT, b B03pacre ot 35 
AO 68 JieT, noABepraAacb o6jiyHeHHK> c AnHHoii bojihm ot 1 ao 56 mkm b 
COHCT3HHH c JiMHCHHOH noji*pH3auHeH h MOAyjiflUMCH HacTOTOH 200 Tu m 30 Hi. Hepe3 
10 ceaHcoB BOCCTaHaBJiHBajiacb 3JUiacTHHH0CTb cycraBHHx TKaHen, BjuKOCTb ncaHen h 
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ypoBeHb BHyrpeHHero ipeHHa b cycTaBax b npeAenax HopMbi, KynHpoBaJica 6oJieBOH 
CHHApoM h BOCCTaHaBJiHBajiocb napunajibHoe AaBJieHHe b Kannjuuipax. KoHTpojib 
Bejicfl mctoaom TpaHcxyTaHTHOH noji5iporpa())HH h AHtiaMimccKOH AHarnocTHKH cm. 
rpa(J)HK Fig 4. 

5 

npHMep 4. Tpynna 6oJibHbix c AnarH030M aHrnonaTHHecKHH chhapom npn caxapHOM 
AHa6cre, b B03pacTe ot 17 ao 53 jier, noABeprajiHCb o6/iy4eHHK) c ajihhoh bojihm ot I 

AO 56 MKM B COHCTaHHH C JIHHCHHOH nOJIflpH3ai|HeH H MOAyJI»UHCH MaCTOTOH 200 Tu H 

30 Hi. Mepe3 7 ceaHCOB cymecTBeHHO yjiynuiHJiHCb mcahuhhckhc noKa3aTejiH no 
10 KpoBOTOKy b kohcmhoctjix, KOTopwe npn6jiH3 HJiHCb k hopmc b npeaeJiax 2 % no 
otkjiohchhk) ot onTMMaJibHoro 3HaneHHfl. CHH3HJiacb TeMnepaTypa koxch b Mecre 
o6jiyHeHHJi h Ha CTonax, 3HaneHHe KOTopon crajio cooTBeTCTBOBaTb HOpiue. Chh3hjich 
ypoBeHb 6ojih b cycraBax h Mycxyjiax, HopMajnnoBajiocb MycxyjibHoe HanpaaceHHC, 

BOCCTaHOBHJiaCb MyBCTBHTCJlbHOCTb Teniia H XOJIOAa B KOHeHHOCTflX, CHH3HJiaCb 
15 CKOBaHHOCTb ABH3KCHHH B CyCTaBaX. KOHTpOJIb BCJICfl mctoaom nocTpoeHHH 

peorpa<})MHecKMx KpHBux h noAcneT ocyiuecTBJiflJica mctoaom Thiiichko. 
Cy6beKTHBHbie noKa3aTejiM KOHTpojinpoBaJiHCb mctoaom aHKerHoro onpoca 6onbHbix 
cm. l^pa^HK Fig 5. 

20 IlpHMep 5 . Tpynna 6ojibHbix, npomeAiiiHx MecrHO-njiacTHHecKyio oncpamno Ha Jinue, 
m HaxoA^iUHXCJi b ctoahh nocJieonepauHOHHoii peMMCCHH, b B03pacTe ot 18 ao 48 jieT, 
noABepra^acb o6jiyneHHK> H3JiyHCHHCM c ajihhoh bojihm ot 1 ao 56 mkm, b coneTaHHH c 
jihhchhoh noiupH3auHeii h MOAyjMUHefi c HacroTOH 200 Tu h 30 Tu.Hepe3 10 ceaHCOB 
nopMaflH30BajiHCb mcahuhhckhc noKa33TCjiH nyjibCOBoro KpoBeHanoJiHeHHJi, 

25 pe3H<rreHTHOCTH cocyAMCTOH ctchkh , noica3aTejib TOHyca HanojiHeHHfl b cocyAax. 

JlHKBHAHpOBaJICfl OTCK MHTKHX TKaHeft. KOHipOJIb OCymeCTBJIflJICfl MCTOAOM 

peoBa3orpa$HH JinueBbix ap*repHH cm. rpa(J)HK Fig. 6. 

IlpHMep 6 . Tpynna 6ojibHbix c AnarH030M oncor 1 h 2 creneHH JiHua h men, b B03pacre 
ot 16 ao 40 Jier, noABeprajincb o6jiyncHHio H3JiyHeHHCM c ajihhoh bojihm ot 1 ao 56 

30 MKM, B COHCTaHHH C JIHHCHHOH nOJWpH3aUHCH H MOAyJWUHCH CBCTa C MaCTOTOH 200Tu H 

30 Tu.Hepe3 10 ceaHCOB HOpMajiH30Bajincb oieAyiomHe mcahuhhckhc noKa3aTenH - 
peorpa(J)HMecKHH hhackc, noKa3aTenb TOJiHyca HanpjDKeHHH b cocyAax, hhackc 
nepH(J)epHHHOH pe3HCTeHTHOCTH cocyAOB.npH nepecaAKe nocKyTa ko>kh juix 
ocywecTBJieHHa ayronjiacTHKH, Ha6jnoAajiocb yMeHbiiicHHe KpaeBoro HeKpo3a ixaHeH, 
35 rnncpTpo^HpOBaHHbix rpaHyjwuHH h pa3BHTH* orarHBaioiUHx KCJiOHAHbix py6uoB cm. 
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rpa<j)HK Fig.7. KoHTpo/ib npoH3BOAH/icji BH3yaribHO h 3a*iepaMH mctoaom peorpa$HH 
3AopoBWx ynacTKOB koxchoto noxpoBa Ha 3AopoBbix yqacncax kowh Ha paccToaHHH 
1-3 mm ot o6nacTH oacora. 

C noMombio ycTponcTBa mohcho HaHJiyHWHM o6pa30M ocymecrBHTb cnoco6 sighchhh 
npn cjie^yiouiHii pa6oTe. 

nOflKJlIOHaiOT HCTOHHHK HHTaHHJI (I). CTa6HJIH30pOBaHHUH HO TOKy, npH 3TOM 

3jiCKTpH t iecKHH tok npOTexaeT BHyTpM P+ (n+) -o6jiacro H3JiyHaTejia (3). npn 3tom "p- 
n" nepexoA H3jiyqaeT cser b cneiopajibHOM Anana30He ot 7 ao 25 mkm. noAana 
HanpjiMceHHji b CHCTCMy ynpaBJieHH«(2) ocymecTBJiaercji nepes kjicmmm (b) OAHoro H3 
AOnOJIHHTeJIbHWX HCTOHHHKOB IIHTaHHfl , 3TO pacuinpaeT cneicrpajibHbiH AHana30H 
H3JiyHeHH» ao 1- 56 mkm. no^ana HanpaaceHHJi Me*Ay KJieMMaMH (c) b iuiockocth "p-n" 
nepexoaa npeo6pa30BbiBaeT HenojisipmoB anHoe H3jiyqeHHe "p-n M nepexoAa b jihhchho 
no;i»pH30BaHHoe H3JiyneHHe npn coxpaHeHHH ocTajibHbix xapajcrepHCTHK CBeTa 6e3 
H3MeHeHHH. IloAaHa HanpaaceHH* Meacay KJieMMaMH (d) TpaHC<j)opMHpyer 
HeMOAynnpoBaHHoe ( HenpepwBHoe ) nsjiyneHHe 11 p-n" nepexoAa b MOAyJiMpoBaHHoe 
H3/iy«ieHHe Ha HacToxe 200 Hi npn coxpa H eHHH ocTajibHbix xapaicrepHCTHK CBCTOBoro 
H3Jiy i ieHHH. IloAaqa HanpaaceHH* Meacay KJieMMaMH (e) TpaHC<j>opMHpyer 
HeMOAyJinpoBaHHoe ( HenpepbiBHoe ) H3nysene " p-n" nepexoAa b MOAyJinpoBaHHoe 
H3nyneHHe Ha nacTOTe 30 Tu npn coxpaHeHHH ocTajibHbix xapaicrepHCTHK cBeroBoro 
H3nyneHHH. 

TaKHM o6pa30M o6ecneMHBaeTC« npeAnaraeMbiM ycTpoiicTBOM H3JiyneHHe, 
no3BOjwioiuee ocymecrBHTb onniMajibHbiH p«khm jieqeHH* Bcero Kjiacca 6ojie3Heii, 
Bbi3Ba H HMX HapyuieHHeM o6MeHa BemecrB, (}iepMeHTaTHBHbix h pereHepaTHBHbix 
npoueccoB . 
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OOPMYJIA H30EPETEHH* 



5 



n.l. Cnoco6 JieneHH* HexorepeHTHbiM HajiynemieM naTOJiorniecKHx coctohhhh TKaHeii, 
BioifOHafoiuee nepHOAHHeocoe o6jiyHeHHe HH<t>paKpacHb!M H3JiyneHHeM b TeneHHe 1-20 

10 MHHyT npM nJIOTHOCTH MOIUHOCTH H3JiyHeHH* 50-300 MBT/ CM2, OTJIHMaiOmHHCfl TCM, 
MTO 

oGjiyneHHe BCjayr nan yHacncoM kokh, pacnojioxceHHbiM HaA opraHOM, oTBeTCTBCHHbiM 
3a npoTCKaHHe 6ojie3HH, npH4HHofi KoropoH HBHJiocb HapymeHHe 06MeHHfalX, 
(J)epMCHTaTHBHbix h pereHepaTHBHbix npoueccoB b tkahax, H3JiyneHHeM c ajihhoh 
15 BOJiHbi b AHana30He ot 1 ro 56 mkm b coneraHHH c ero jihhghhoh non>ipH3ai{HeH h 

BpCMCHHOH MO^yJWUHefi. 

n.2.Cnoco6 no n.l, oTJiHsaiomHHCsi tcm, «tto coneTaHHe ajihh boot b 3aAaHHOM 
AHana30He h BBe^eHHe jihhchhoh nojwpH3ai|HH h bpcmchhoh MOAyJuiUHH Bbi6HpaiOT c 
20 yweTOM xapamrepa 3a6oJieBaHHH. 

n.3.Cnoco6 no n.l, OTJiiwaioiiuiHCH tcm, hto njiOTHOCTb moiuhocth H3JiyHeHH« 
Bb!6npaK>T c yneroM xapaicrepa 3a6ojieBaHH«. 

25 n.4.ycrpoHCTBO AJW ocym ecTBJicH h h cnoco6a JieneHiw HeKorepeHTHbiM H3JiyneHHeM 
n aTOJi orn h cckhx cocroaHHfi TKaHefl, coAepacamee hctohhhk nHTaHHa(l), hctohhhk 
cBcroBoro H3JiyneHHJi f BionoHamHH cHcreMy ynpaBJieHH*(2), H3JiynaTejib (3), 

npeABapHTCJIbHO OTKaJIH6pOBaHHbIH B 3aBHCHMOCTH OT nJIOTHOCTH nOTOKa H3JiyHeHHfl, 

OTJiMHaiomeecfl tcm, hto 

30 b KaiecTBe H3JiynaTejw (3) Hcnonb30BaH uiupoKononocHbiH nojiynpOBOAHHKOBwii 
KpeMHHeBbiH cbctoahoa c xapaicrepHCTHKaMH AJiHHbi bojihu HeKOrepeHmoro 
HH<J>paKpacHoro H3JiyHeHHa b AHana30He ot 1 ao 56 mkm, ocHOBaHHbifi Ha CBepxMenKOM 
"p-n" nepexoAe, hctohhhk nHTaHH*0 nowjnoneH BAOJib njiocKOCTH (a) M p+n" hjih 
w n+p w nepexoAa h oSecnenHBaer npoTeKaHHe TOKa BHjnrpH jienipoBaHHoB "p+n" hjih 

35 M n+p" o6jiacro, a CHcreMa ynpaBJieHH»(2) HMeer noABOAbi (c,d.e) w* AonojiHHTenbHbix 

HCTOHHHKOB 3JieKTpHHCCKOrO nOJIfl, npHCOCAHHCHHbie K CBeTOAHOAy TaKHM 06pa30M, 

hto 3JieicrpH necKoe nojie B03AencTByeT BAQJib nJiocKOCTH(a) H p-n" nepexoAa h 
o6ecneHHBaeT HajiHHHc o6paTHoro h npHMoro cmciuchhh Ha M p-n w nepexoAe, 
ynpaBjmer cneKTpajibHWM AHana30HOM ahhh bohh CBeroBoro H3jiyneHHa, creneHbio ero 

40 JIHHCHHOH nOJWpH3aUHH H HaCTOTOH BpeMCHHOH MOAyJWUHH. 

n.5. YcTpoHCTBO no nA, oTJiniaiomeecH toh, «rro CHCTeMa ynpaBJieHHsi(2) 
B03AeiicTByeT Ha cbctoahoa 3JieicrpHHecKHM nojieM, noABCAeH hu m c noMombio 
noABOAOB(c,d,e) ot AonojiHHTenbHbix hctohhhkob, BdiHHHHa KOToporo Bbi6paHa c 
ynerOM xapaicrepa 3a6o;ieBaHHfl. 

45 
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